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There are several critical issues to realize a 
compact controlled thermonuclear fusion 
reactor. Improvement of plasma confinement is 
one of them. The H-mode is one of the most 
notable improved confinement regime and is 
being studied in many tokamaks. Confinement 
improvement is also a critical issue for helical 
systems. In CHS, H-mode is observed with 
modification of the rotational transform profile 
by a net current (Ip). Comparison between the 
tokamak H-mode and that in helical 
configuration such as CHS may provide 
important information on plasma transport in a 
toroidal plasma. 
Just after the H-mode transition, a transport 
barrier is produced near the edge and steep 
gradient layer in density and temperature 
develops there. Moreover, plasma fluctuations 
are suppressed suddenly only near the edge. 
The H-mode transition occurs in a very short 
time scale less than,...., 100 p. sand in a very 
narrow spatial region on the order of a few 
centimeters. To study the transition in CHS, we 
have constructed a Langmuir probe array, which 
has fast time resolution on the order of a few 
microseconds and good spatial resolution on the 
order of 1mm. This Langmuir probe array can 
simultaneously measure ion saturation current 
(lis) and floating potential (Vt) at 4 radial 
positions. This array can be used also as 4 sets 
of double probes for measurements of ion 
saturation current and electron temperature (Te). 
Figure 1 shows time evolution of plasma 
parameters in the H-mode discharge of CHS. 
The H-mode transition occurs at 90ms. After 
the transition, the line average density increases, 
exhibiting broadening of the profile, and the 
H a ID a signals suddenly decrease at the 
transition time. 
Figure 2 shows radial profiles of <lis> and 
<Vf>, averaged over 86-88ms and 92-94ms. 
The profiles of <lis> and d<Vf>/dr are 
approximately equivalent to electron density 
236 
profile and radial electric field Er,....,d<Vp>/dr 
(<Vp>: plasma potential) respectively, because 
electron temperature varies slowly in the radial 
direction of this plasma. After the transition, 
lis-profile becomes steeper inside the last closed 
flux surface (LCFS) and Vf-profile becomes 
more negative there. This steepening of lis 
indicates the formation of the transport barrier. 
However, we cannot observe any obvious 
reduction of lis and Vf fluctuations across the 
transition. We need further study to clarify the 
role of Er and dEr/dr in the H-mode transition. 
Moreover, we are studying fluctuation 
characteristics at toroidal positions with thermal 
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Fig. 1. Time evolution of plasma parameters in 
the H-mode discharge 
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Fig. 2. Radial profiles of ion saturation current 
<lis> and floating potential <Vf> at 86-
88ms (before the H-mode transition) 
and 92-94ms (after it) 
